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Wnn  olmiTMil  liilMii'ii  (III'  tun  ithiiiiU  Tlnri'  hhh  Ii'»»  li]  ■ 
ill  till'  iJuHtiil  kliiiiil.  ilh-ri'  li'tiiif  itti'iit  iiiiiiilii'rx  nf  liirifi'  I'l 
liiiilii'K   III   till'  I'lirtrx   of  till-   iiiii'iiiiil   t;liiiiil.   whiii'   tlii'M'    w 

llll'Krlv     lllioi'llt     fl'lllll    till'    lilfHll'll    Iflntlll. 


Bxpcrimant  4.    'I'lu'  li 


ilrr 


mil    \rlll 


ul 


IfTl'    It    I'llh 


II 


ir    M'llil   ra\  a 


wit*    licil    lltT    nil    lllllll    Mllll'-',     lull     till'     Vl'ltlN    ll 


liiiiilitir  iiiiiNrli'N  wiTi'  not  toiii'lii'il.  Tliix  ttiiiiiiiil.  H  ralibil.  ifim 
ill  ui'ikrht  iliiriiitf  IIh-  ih'XI  Ihirt.s  tun  ilnvx.  ll  ilint  •ii'\<i 
tlvf  <lll\  i«  lifter  till'  npi't'iltlnli.  I'linil  tiiirrimi'n|ilr  I'XiiliiiiMit 
till'  |iri'Nrlli-i'  nf  Inlrrllllllll  U  )i>t  lint  fnilinl  l.l|inli|H  Uil'i'  \ 
■ruill    III  illlinillit 

KxtMrimtnt  5.  At'ti-r  ninnMil  nf  till'  I'iulii  tiilriniil  '• 
liiliilin  iiilri'iiiil  Mill  fimii  Ihi'  lift  vrlninl  u  iii  lii-il  nlT,  lln'  \ 
from  the  hiiiiliar  miimIi'-i  lninK  '''ft  iiiltut.     'I'l 


If  iiiiiiiiii 


iii|iil 


••Vrrr 


WHM  i>|ii'riitci|  ii|ioti  ut  I  |i.  III. 

At  llillf  n'i'liH'k  till'  lir\f  iiinriiillt;  til' 
Kri'lilly  ililali'il.  anil  I'niiNtrirti'il  iiiiii'li  Ii'nh  tliiiii  iliil  llinxi'  >• 
iinrtiiHl  lat  wlnii  fxpiiH.-il  to  a  liri»rht  lijjlit  Tlir  in  ml  Htril, 
lliiiijr,  linui'M'r,  uiix  till'  iiiarki'il  |iilniiiiitnr  I'lTrrl.     'I'lir  liiiir 


Hill    t 


11  a  riTtaiii  I'xt   III 


I'ri'i't  all  ainiit;  tlir  ilnrHtil  Miirfa 

till'  tail.     Till'  liiiirl  WHS  lii'iitiiiu'  at  tlii'  rati'  of  14(1  pi-r  liiii 


uiirri'as 


hi'fii 


th 


!■    npi'iatiiin    till'    rate    wiih   '_'.VI.      Thi' 


ti'iii|H'rHtiiri"  uaM  .{.'i.7     ('. 

Kortyoiii'  hoiirt*  aftir  llic  ninratioii,  tlii'  pupils  hail  1"  i 
iii-arly    imriiial.   wliili'   tin'   pilniimtor  I'lTiTt    still   piTMisti'il 


II  \I(TM\\  .\\l»  lll.XTZ 


141 


'«*  »»t  .,1.11..  ...  „,«rk..|      Th.    I,.«ri    ...f..  w,„   IM  l..„ r 

It)  f.H.r  .Im'-  Hi.'  .  mI  H|.|..Hr..,|  (...r,....!  .h.-.,.!  f„r  «  ,h^|,, 
•  lonHMiir  .»r.-..i  |,«,..r  ...mmm,  .ItHMa..,  w.r..  »,.,.,„.„(  n,. 
u.ir  ..II  iU.    f,„.,.  WH,  frtii,,,^  ,„„       f^,,  ,,„„    ,,,^  ,,^.    ^^^^  1^   I 

....111.    .,.111.-  .,,«„,>      Th.r..  «,„  „  ,...|  ,. ,.., ,,.,  „„„., 

..I.,  of  l>»ih  tm.\^u*     Th..  .■Ill  (..„„, r>    ,M..«„MiK   ..iNl 

'-I   w.-nih».     Krii|,ti.M„  ,i(.|».„r.-.|  .„,  ih.    «!,„,  „f  th..  f...  .•      |i, 
iii>«  nfl.r   th.'   »|...riiii.>ii  I 

HiM.v  ..Jifht  .ln>.  iifi.  r  tl ,«.r«ii.M.,  th..  «.  ,uhi   h...|  I,. .  „ 

•''" '  ''■"•ii •-'■><••' »i«m  \„:mtkum    11.  MM...  ..r  ..,  ..,i,n„  „.|| 

""•  '"*■•"'  '" """•■•  «»'  .l''  '    «      Th..  ,u„  w.rv  ,., ,.«.(> 

"•I  Mi.k.mi.l      Th..  .-Hi  «H.  .rrilHhl. ,  h„i  „.  „krr  th.ii.  „„m,.„| 

H    H,.»  iH.t    ...  H..(,V,.     |„r«..t.v    .,,,1.1    ..f   .„„H,.„|,„.    w.„k,H.„ 

■-....»..  If  ..i.li  .„.,..  „r...|  r.nU.nn      Tl...  I,,  a.,   nil.    «,.,  ,...,, „.,| 

-'■''      '^'  """'  '""*■  "'•■•■'•  ««» «i.|.  liil.h.  .Iifti,.,,!,,   ,„  ,„,.  i„ 

•  iini?.     If  fi.ok  »..\.ri,|  ititiiiil..N  t.>  .  \|...|  Ih..  iiiii,, 

Nin.f.v  »lv..  ihyn  iifirr  tl |...n,l,.„.,   ih.    h...it    u»,  Mill 

•riMHJ  iM  liif,.,  th..  f.in|...|Hi„r..  Mill  hiuh  i:(!IU  C  ,  ,„„|  ih.- 
"...Jl.f  i-iirllv  |.,.tf,ni„.,|  ,:.:,:m,  Uutu  ,  If  „,.,,..ar..|  „  l.til.. 
^Moiiifrr.  I.iit  Ktill  w,,lk...|  with  H  Mitr  |..«„,..|  „„„      Tl,..  fur  «,„ 

""  '"  "  I •■  '"•"I'll""',  flu-  lmitf.T  hiiirN.  ,.1.1,  „,  Ih..  Ml„,„„.. 

!••  mtf  hri.k.ii  iinil  nvruuuy. 

Th..  ..Hi  ,|i,.,|   I-JH  ,!„VH  Hfi..,.  Ih,.  ..,„.,»,„„,.      It   ha.l   Im.m 
-'ra.l.inlly  l.mii.tf  w.-i^hl  m„  fh.it   It   « as  r...|,„.,.,|  ,„  ,«o  thinU 

""    '"•'•""«".  ^'^  .  «•  I  7.V.  ktfii,      Th iv  l...r.,r..  .|..„ih  it  „,, 

I-.I-...I  v..ry  i,ui.h  a»  if  h„.l  f..^  „....U.     ,|),.,„h  «,ih  h»st..„..| 
>i-  h.»t  fw.,  or  thr....  .lay,  hy  a  inaik-.l  fall  in  th..  i.,.,„,  ,,,„ 
I'  rafiir...  I 

I  [.on  poM  mort.iii  ..v.-rythinir  «a,  f..,ii,.|  u..||  h.al.  .1     Th- 
l";"l'«r    viii    to    fh,.    I..ft    a.|,...„ai    „,,s    ,„„..h    .„la|......|       Th- 

"l-'..«l   «..i„h...|  (Ul'ti  ^„.,      |,j,..,i,„   „..,,.   r,.,,,v   ,,,..,„.r„,    „. 
"  '•  t'l.in.l,  h„t  .li.l  „„t  M....|„  ,„  I,..  .,,„ir.,|v  ,.„,„!,„,,  ,„  „„,  ,.„„,.^ 

^ -r,,..  H.|r.nHlii.  WHN  pr..,.  1,1,  as  Hhowi.  hv  Ih..  v..||,.w  sla,,, 

The  kidti..y  on  th..  miii...  si.h.  ha.l   h.-.i,   iix,,,|  an.l  ,t„,p-,| 

"■  Ih"  »•»»■..  ii.„„„..r  US  th..  «.|r,.|,„|.     .Manv  ..f  th.-  I j  v..ss..N 

'"  'I'"  <'Ul..r  /on-  w..r..  .taii....|  y.-Uow,  .S..att-r-.|  h.r..  n„,l 
'"•'•.■  Iiihi,|,.s  aii.l  Kloiii..nili  «,.r.'  f.Min.l  sin.ilailv  Main-.l  It 
"t'l-Mr..,|  that  a.lr..na!ii,  hnnij-lit   to  th.-   l<i.|„.-v  '.l,n.-tlv   fr-.m 
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th."  (Kliviial  WHS  h.-iiiK  ...xrivi.-.l  in  tl„.  kUhu-y.  How.-v.t.  tin 
ol)s<'r\aliori  iiii'ils  fiirtlicr  ••ontiriiiiilioii. 

Bxp«riment  6.     A  s .n.l  ,.,,1   whs  op.M'ufr.l  upon   ill  tl,. 

HHin..  wny  as  in  tl..'  pt •din^r  ..xp.rimml.     Within  tuo  Uo;,. 

aft.T  thr  opn-alion  Ih..  pupil  hail  Uvrmw  normal.    Ki«hl  I , 

lat.T  lliciv  was  a  .{.•.•i,|,.,l  pil„ni(.t..r  ivadinn  alon^  liir  l.a.l, 
111  ];(  hours  III,,  pilomotor  .■irc.-t  had  hvrnuw  sli^-hl.  No  olli.  , 
'•haiiK.-s  a|ip.-aiv.l.  Th.-  animal  ili..!  1«  ,lavs  hit.r.  It  |,a.| 
liicii  fating'  Well  lip  to  that  tiiiic. 

Th..rf  wer."  only  sliKht  tnirrs  of  lipoi.l  in  the  cortex  of  il., 
".Iiviial  which  ha.l  iMM.n  left  in  the  animal.  There  weiv  aU.. 
Iiaees  of  lipoid  in  the  lue.hilla.  Adrenalin  if  present  at  all  nx,,. 
extremely  scant. 

Experiment  7.  The  ,„lrenals  of  a  third  eat  wer,.  tivai.M 
as  111  the  tw(.  fore^'oinn  ca.ses.  Three  hours  after,  lli.'ie  wa>  1 
marked  pilomotor  etTet-t,  hut  no  dilatation  of  the  1 il. 

The  pilomi.tor  etl'ect  persisted  l-r  :{8  days.  At  that  tin,. 
the  Hiumal  appeaivl  weaker.  The  t.niperatiire  and.  heart  r.i. 
remained  ahoiit  normal.  Th.'  animal  die.l  :,!(  davs  afl.r  II,. 
<'P«'nitioii.  It  had  fallen  o(T  slightly  in  weitrht.  from  1  ;i4  l;,.,,, 
to  1.22  kj;m. 

Ili-stoloKically,  the  adrenal  which  had  remained  in  tl. 
animal  was  almost  devoid  of  lipoids,  the  small  amount  pivs,.,,. 
heintr  in  the  cortex.     .\o  trace  of  adrenalin  wa.s  found. 

Experiment  8.  A  doK  was  operat.d  upon  us  in  the  p,, 
eedmt,'  .■xpenments.  It  recovered  without  showing  aiiv  decid,  ,| 
symi.tonis.  The  rectal  temperature  10  days  after  tli..  «,.erati„P 
wa.s  •M.2^  c.  The  animal  was  killed  8:5  .lays  aft.-r  the  operati.,,, 
Its  we,,.hl  ha.l  fallen  from  :,.l  k,M„.  to  4...  k.^ui.  Histol..., 
.•any,  the  adrenal  j;laii.l  whi.-h  ha.l  .vmain...!  in  the  ani,,,.! 
differed  very  little  from  normal. 

Experiment  9.     In  order  to  determine  how  much  press,,,. 
iniKht  be  produced  in  the  luml.ar  vein  wh....  the  luiiiho-a.lr,.,,  ! 
vein  vva.s  tied,  we  fa.stened  a  cannula  into  the  former  vein  im,,,. 
'Lately  aft.'r  the  latter  had  heen  tied.    A  larjfe  do^  (18  k-,, 
was  used  while  under  ether  anesth.'sia.     Th,.  cannula  was  n,„ 
neeted  uith  a  l..ng  vertical  -lass  tiihe  eontainin^.  a  little  h;,!, 
saturated  Xa.SO,  solution. 
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_Tli..  fiMMl  ,,r,.s.snr,.  „Hnine.l  in  tl„.  ^-lass  „.l,/w„'.s  77:,  mm 
I"  -t.-..  Mim.  ,M  f..rm.s  „f  H,,.  Arterinl  pn.s.suro  at  tli..  .s„,„,; 
fimo  wns  77  mm.  of  H>.'. 

Discussion 

Th,.  ,n..«lio,|  Hliid,  «..  have  .,.s..,|  .ioo.s  not  pro.Iueo  ,l,.ath 
-.riy  so  .„n..kly  as  .loes  tho  removal  of  l.otl/„.,r..„ai..     ., 
'   H    r„s,.  ,1..„,„  oci.rs  in  a  fow  ho„r«  to  «  f..v  .lavs  C)      Six 
II     ho  S..V.,   „      „„,     i„  ^^,„,,,  „,^  ^.^.^^^  ^^.^^^^  ^^^^   ^.  ^^^^^^^^^       . 

'■"  >-.l,  ,l...l  n,  2,  IH.  48.  5!.,  75  and  128  days  r.>s,.....,iv..lv 

'Mn'tTT       :.■'•'""'""  ""^  '*•  """"''■''  •"■••""-  """  »■'''""'  "•- 
t'  ■"•«,.„.  tlio  animal.     Exp-rimont  Xo.  8.  on  a  .lo«.  was 

I-  exoopfon.  tho  animal  l.oin,.  killed  after  8H  dav.s.     At  the 

""">  of  death,  however,  it  was  losing  weight 

Three   of  the  animals  which   died   of  their   own   aeeor.I 

"1-  r  three   no  ehanges  were  observed.     In  regard  to  the  his- 
^  ogical  changes,  three  of  the  animals  showed  no  presence  of 

1      hree  others  showed  both  adrenalin  and  lipoid  in  large 
.""onnt.    Of  conr.se,  the  ab.senee  of  adrenalin  in  a  gland  which 


jihL-«*^^lftdL  :*m]tfiiiiil^Jp^^  i^^^:^ 
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is  not  (ixod  iniincdifttcly  at  <l<'itlli  iiMliciili-s  littl<>,  for  a.iniNil 
iliNii|.|H(iis  very  soon.  Iliit  in  any  cms.',  jud^'injr  from  tlic  lipoj.l 
"ilh  the  cxcciition  of  cxin'rinicnt  No.  .'>,  the  iidrcniil  fiincti. 
wan  much  hclow  norniHl. 

ChI  \o,  .'i  wiis  very  I'xccptionid  and  may  have  l)ccn  a  i  »- 
of  hyptTactivity  of  lli..  udn  nnl.     .Many  of  tln'  symptoms  i.i 
to  indicati-  that.     It  is  (|nit<>  possililo  that  in  fliis  instaiic.'  tl 
incr.'as.'d    pressure    produced    liy    tyintr    the    common    Inml' 
adrenal    vein   stinndated   the  cells  of  the   adrenal    to  nr.iii. 
activity.     The  increased  pressure  nniy  also  have  produced 
hnck-How  of  Mood  throuifli  the  liimhar  vein  and  thu.i  throuu'i 
anastomoses   into   the   general   circulation.     In    fact,   this   w,,. 
po.ssihic  in  all  the  animals  where  the  lumhar  vein  «as  not  ti. 
hecausc   the  pressure  attained   is  nearly  as  u'rcat  as  nrten,, 
pressure  (experiment  No.  !ti. 

Summary 

1.  After  havinir  the  veins  to  the  adrenal  glands  tieii  :,• 
animal  lives  much  loii^er  than  after  doulde  cpinephreetomy.  I.  n 
eventually  dies. 

2.  There  is  evidence  that  the  adrenals  function  for  a  ec, 
siderahle  time  after  sindi  an  operation,  the  .secretion  escapitij 
throuffh  the  retc  of  vessels  leading  to  the  kidm^y,  and  possiMv 
by  hack  flow  throuprh  the  lumbar  vein,  when  that  i.s  left  opri, 
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